Prospective trial of pulse oral versus intravenous calcitriol treatment of hyperparathyroidism in ESRD.
To examine the most effective route (intravenous vs. "pulse" oral), dose (physiologic vs. pharmacologic) and long-term efficacy of calcitriol therapy for secondary hyperparathyroidism in patients with end-stage renal disease (ESRD), we randomized 19 hemodialysis patients with severe hyperparathyroidism to receive over a 36-week study period either pulse orally administered calcitriol and intravenous placebo (pulse oral group; N = 9) or intravenous calcitriol and oral placebo (intravenous group; N = 10). Calcitriol was given intermittently in a double-blinded fashion at an initial dose of 2 micrograms thrice weekly and increased as tolerated up to a maximum dose of 4 micrograms per treatment. All patients received similar daily calcium supplementation (2.5 g of elemental calcium) and low dialysate calcium (1.25 mmol/liter) throughout the study period. At the maximum tolerated calcitriol dose, serum 1,25-dihydroxyvitamin D levels were significantly greater 60 minutes following intravenous (389 pmol/liter) compared to oral administration (128 pmol/liter). In spite of the different pharmacologic profiles, intravenous and oral administered calcitriol resulted in similar reductions of serum PTH over the 36 week period of observation (P = 0.300), achieving an overall maximum average PTH reduction of 43% (P = 0.016). Long-term intensive calcitriol therapy (independent of administration route), however, failed to decrease parathyroid gland size as assessed by high resolution ultrasound and/or magnetic resonance imaging. Calcitriol therapy also failed to alter the calcium sensitivity as assessed by serial PTH measurements in response to calcium loading. Increases in serum calcium, but not calcitriol dose or parathyroid gland size, predicted decrements in serum PTH, whereas hyperphosphatemia and the level of PTH suppression derived from the PTH/ionized calcium response curves predicted refractoriness to calcitriol therapy. Episodes of hypercalcemia and hyperphosphatemia were similar in both treatment groups and limited the dose of calcitriol that could be administered. These data indicate that intermittent intensive calcitriol therapy, regardless of administration route, is poorly tolerated, fails to correct parathyroid gland size and functional abnormalities, and has a limited ability to achieve sustained serum PTH reductions in end-stage renal failure patients with severe hyperparathyroidism.